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Plates and Flanges 


obtain 

S h T 2 0.614(fc + 1 ){k 2 - l)(m) 1 / 2 

W ~ (0.77 + 1.43fc 2 )[2.57(m) 1 / 2 + 1.65n] + n 3 (fc 2 - 1) 


(33.10) 


The flange formulas, such as Eq. (33.10), give “apparent” rather than “actual” 
stresses and can therefore be considered conservative, particularly in designs in¬ 
volving ductile materials. 


GERMAN PRACTICE OF FLANGE DESIGN 

According to machine design practice in Germany [27], the calculation of maximum 
bending stresses in the pipe wall adjacent to the flange ring can be accomplished in 
a straightforward manner. This procedure recognizes the two basic modes of failure 
depending on the relative thickness of the flange ring and the pipe, and it can be 
applied to tapered as well as straight hubs. When the flange ring is thicker than 
the pipe, failure is expected in the hub. The reverse is true for heavy pipe walls. 
In both instances, the flange ring surface under strain is assumed to conform to a 
spherical shape. 

Notation and overall proportions of the flanged section given by the German 
flange standards are shown in Fig. 33.7. The pipe section is assumed to fail at an 
angle a generally considered to be between 20 and 30°. The depth of the fractured 
surface can be related to the nominal thickness of the pipe 
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Fig. 33.7 Flange section notation after German standards. 



